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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 . Claims 1-2, 4-6 and 9-15 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Kang et al. ("Enhanced Stability of Photocurrent-Voltage Curves in Ru(ll)- 

Dye-Sensitized Nanocrystalline Ti02 Electrodes with Carboxylic Acids", Journal of the 

Electrochemical Society, Vol. 147 (8), 2000, pages 3049-3053) in view of Wariishi et al. 

(US Patent 6376765) 

Regarding claims 1 , 4, 11-14, Kang et al. discloses a dye-sensitized solar cell 

comprising a semiconductor electrode containing a dye (ITO, Ti02 particles and 

RuL2(NCS)2].2H20) and a carboxylic compound, wherein the dye and the carboxylic 

compound are carried on a surface of the semiconductor electrode; a counter electrode 

(Pt); a liquid electrolyte composition provided between the semiconductor electrode and 
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the counter electrode and comprising an electrolyte that contains iodine (b) and Lil (See 
"Experimental" and "Results and Discussion" sections of Kang et a!.). Kang et al. further 
teaches the carboxylic compound is selected from the group of acetic acid, butyric acid, 
benzoic acid. (See Table 1 on page 3052). 

The difference between Kang et al. and the instant claims is the requirement of 
molten salt of iodide in the electrolyte. 

Wariishi et al. teaches a photoelectric conversion device (or dye-sensitized solar 
cell) comprising electrolyte composition containing molten salt of iodide (See col. 5 lines 
25 through col. 7 lines 15; col. 1 lines 56 through col. 4 lines 58) 

It would have been obvious to one skilled in the art at the time the invention was 
made to modify the device of Kang et al. by using molten salt of iodide in the electrolyte 
composition as taught by Wariishi et al. because Wariishi et al. teaches the electrolyte 
composition containing molten salt of iodide would provide an electrolyte composition 
excellent in durability and a charge-transporting capability, and give a photoelectric 
conversion device exhibiting high durability and excellent photoelectric conversion 
properties. (See col. 1 lines 57-67) 

Regarding claim 2, Wariishi et al. teaches using a gelling agent in the electrolyte 
composition. (See col. 19 line 53 through col. 20 line 23) 

Regarding claim 4, Kang et al. teaches including inorganic salt of iodide (Lil) in 
the electrolyte composition (See "Experimental" of Kang et al.). Wariishi et al. also 
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teaches including inorganic salt (Lil, Nal, Csl, Cal2...) in the electrolyte composition. 
(See col. 21 lines 58-67) 

Regarding claim 5, Wariishi et al. teaches using electrolyte composition contains 
a viscosity lowering agent containing salt of nitrogen-containing heterocyclic compound 
(See col. 1 line 55 through col. 4 line 48). It is the Examiner's position that the additional 
salt of nitrogen-containing heterocyclic compound (excluding halide of nitrogen- 
containing heterocyclic compound) is the viscosity lowering agent. 

Regarding claim 6, Wariishi et al. teaches the molten salt of iodide includes 
iodide of nitrogen-containing heterocyclic compound. (See Formulas 2-5, col. 1 line 55 
through col. 4 line 8 ) 

Regarding claims 9-10, Wariishi et al. teaches the electrolyte composition 
containing water, wherein the content of water (or solvent) in the electrolyte composition 
is 10% or less. (See col. 19 lines 25-51) 

Regarding claim 15, Kang et al. teaches in general a carboxyiic acid on the Ti02 
surface play a major role in variation of the photocurrent-voltage characteristics such as 
enhancing the stability, etc... (See Abstract of Kang et al.). Kang et al. tests several 
carboxyiic acids based on increasing pKa and forms of acids, such as cyclic and 
aliphatic carboxyiic acids, as seen in Table 1 . Kang et al. only shows the test results of 
acetic acid (CH2COOH) and butyric acid (CH3CH2CH2COOH) in table 1 . However, it 
would have been obvious to one skilled in the art at the time the invention was made to 
have propionic acid (CH3CH2COOH) on a surface of the semiconductor electrode, 
because Kang et al. teaches a carboxyiic acid can achieve the same result (See 
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abstract of Kang et al.) and propionic acid is the homolog of acetic acid and butyric acid. 
Compounds which are homologs (compound differing regularly by the successive 
addition of the same chemical group, e.g., by -CH2- groups) are generally of sufficiently 
close structural similarity that there is a presumed expectation that such compounds 
possess similar properties. See MPEP 2144.09. 

2. Claims 3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kang et al. in view of Wariishi et al., and further in view of Gaudiana et al. (US 
Application Publication 20030188777) 

Kang et al. in view of Wariishi et al. teaches a dye-sensitized as applied to claims 
1-2, 4-5 and 9-15 above. Kang et al. and Wariishi et al. both suggest including gelling 
agent (See 1st paragraph of 2nd column on page 3049 of Kang et al.; and col. 19 line 
53 through col. 20 line 23 of Wariishi et a!.). Warrishi et al. also teaches using molten 
salt of iodide includes iodide of imidazolium compound. (See Formulas 2 and 4 of 
Wariishi et al. ) 

However, Kang et al. in view of Wariishi et al. does not specifically use the gelling 
agent such as polyvinyl pyridine, or molten salt of iodide such as 1 -methyl-3propyl 

imidazolium iodide. 

With respect to claim 3, Gaudiana et al. teaches including a gelling agent such as 
polyvinyl pyridine in the electrolyte composition. (See paragraph 0081). 
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With respect to claim 7, Guadiana et al. teaches using molten salt of iodide 
includes iodide of nitrogen-containing heterocyclic compound such as 1-methyl-3-propyl 
imidazolium iodide (See Examples 11-12 and paragraph 0096). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the device of Kang et al. in view of Wahishi et al. by 
including gelling agent such as polyvinyl pyridine and using molten salt of iodide such 
as 1 -methyl-3-propyl imidazolium iodide as taught by Gaudiana et al., because Kang et 
al. suggests using gelling molecules to improve stability (See 1st paragraph of 2nd 
column on page 3049 of Kang et al.), Wariishi et al. suggests using imidazolium iodide 
in the electrolyte (See Formulas 2 and 4 of Wariishi et al.), and Gaudiana et al. teaches 
gelling agent is used to gel a suitable electrolyte solution (See paragraph 0081 of 
Gaudiana et al.) and molten salt of iodide of nitrogen-containing heterocyclic compound 
such as 1-methyl-3-propyl imidazolium would enhance the efficiency of the solar cell. 
(See Table 5 of Gaudiana et al.) 



Response to Arguments 

Applicant's arguments with respect to claims 1-7 and 9-14 have been considered 
but are moot in view of the new ground(s) of rejection. 

Applicant argues that Wariishi et al. does not teach a viscosity lowering agent 
and the compounds discussed at col. 8 starting line 33 are not viscosity lowering agents 
but are the actual electrolytes. However, the Examiner respectfully disagrees. Claim 5 
recites "the electrolyte composition further contains a viscosity-lowering agent 
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containing at least one compound selected from the group consisting of salt of nitrogen- 
containing heterocyclic compound and salt of aliphatic compound." Wariishi et al. 
teaches that, in addition to the salt of iodide, a salt containing anion such as N' 
(CF3S02)2, BF4", RaCOO", RbSOs"... and cation of a nitrogen-containing heterocyclic 
compound is also included in the electrolyte composition (See item 9 in col. 3). It is the 
Examiner's position that the salt of nitrogen containing heterocyclic compound 
(excluding halide of nitrogen-containing heterocyclic compound) is the viscosity lowering 
agent. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THANH-TRUC TRINH whose telephone number is 
(571)272-6594. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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